There may be more than one element affecting quality and efficiency in the manufacturing organizations. As a result of multiple elements occurring at the same time, permanent losses occur in final production and quality. Both the customer sense of trust and their satisfaction are negatively affected because of those problems.
INTRODUCTION
Production planning and control is a predetermined process, which includes the use of human resource, raw materials, machines etc. PPC is the technique to plan every step in a long series of separate operation. Therefore, it is the other name of the function that determines the levels or limits of the future activities and which takes precautions at the required times. Production planning and control functions and objectives are to organize the production facilities like machines, men, etc., to achieve stated production objectives with respect to quantity and quality time and cost. In addition, it is to conform to delivery commitments. Also, coordinate with other departments relating to production to achieve regular balanced and uninterrupted production flow.
Companies strive for continuous improvement of their business processes and production systems in order to main their competitiveness and/or status quo under fierce global competition. Therefore, it can be said that the importance of process management and process improvement is of great importance.
In recent year's textile and apparel companies in Turkey are threatened by increased competition especially from their Asian rivals that have the advantage of low labor costs. Therefore, companies should prioritize rational use of their resources and place emphasis on efficiency and efficacy of their business operations.
In most of the enterprises operating in the sector, there are basic problems such as inability to use resources effectively, bottlenecks in production lines or unbalanced workflows. These problems reduce efficiency / productivity; which adversely affects product quality, customer satisfaction and service levels.
In this study a simulation analysis based process improvement methodology is proposed to improve layout in a discrete parts manufacturer of diaphragm pumps which in turn positively affects productivity and quality levels. Simulation analysis point to problems in the current layout of the enterprise which hinder effective usage of resources. Current production process also includes bottlenecks and capacity utilization is lower than expected. The main purpose of this study is to propose a simulation analysis based methodology for layout improvement. Manufacturing system layout of a discrete parts manufacturer of diaphragm parts is analyzed to propose an improved future state with gains in productivity and quality levels.
In the second part of the study, information was given about the studies carried out on process improvement. In the third chapter, the application related to the process improvement in a pump manufacturer is explained. As a result, a general performance evaluation was made and recommendations were made for future studies.
LITERATURE REVIEW ON PROCESS MODELING AND IMPROVEMENT
This section includes a review of existing literature on process improvement in manufacturing sector.In the production management process, it is simply a series of operations where inputs are transformed into output through a production process. Process planning is the design and implementation of a production system that will enable the production of the desired product or service in the desired amount, at the most appropriate time and with acceptable cost [1] . Process management aims to ensure continuous monitoring and improvement of processes. Within this scope, continuous evaluation, analysis and improvements are carried out in order to design and maintain the processes and to better meet customer expectations and needs [2] .
In a study carried out in the textile sector, bottlenecks in the production line of a manufacturer of jeans were identified and a process improvement was proposed to eliminate bottlenecks. A simulation based assembly line balancing approach was proposed and resulting improvements were analyzed. Comparison of future and current state simulation models indicate 47% improvement in productivity [3] .
In the study carried out in an automotive supplier industry, physical resources such as labor, materials, machinery and equipment have been re-designed in a way to minimize the total material and transportation cost and process development has been studied. Effects machine-equipment layout changes on the manufacturing system performance were examined. In the study, LayOPT package program was used for the placement of the physical resources, and the new settlement plan and the improvements made by the ARENA simulation program were used to measure the performance 307 of the new placement method and it was observed that the improvements have a positive affection the performance [4] .
In a study carried out in an aviation company that collaborates with global partners such as Airbus and Boeing on research and development (RD) and manufacturing projects, a new manufacturing model was proposed that enhances quality control and improvement in the manufacturing process. The firm's current quality control approach is to avoid errors with close to 100% inspection. The proposed system has mechanisms that take into account changes in the variety and quantity of products, improvements in the system and capacity constraints. According to the results obtained from carrying out statistical process control, failure modes and effects analysis (FMEA) and measurement system analysis, quality levels were improved not just in the final product but also on other areas such as workforce training, lean production system and product design. [5] .
Another study was conducted on Total Productive Maintenance (TPM); a general approach to maintenance that aims to improve production and quality levels. TPM is a guideline that aims to achieve zero percent failure and error goal with active participation from all level of employees. Results of the analysis indicate significant improvements in production levels as a result of changes in traditional maintenance approaches, continuous training, inter-departmental coordination, sharing of responsibility and usage of computer software [6] .
Referring to the importance of methodical approach in machining optimization, Six Sigma study was conducted in the sector to reduce the breakage rate of cutting tools. Accordingly, cutting tool breaks have been reduced by 85%, it earned a profit of over €1000000 [7] .
The program of TRIZ, which has been used in design and manufacturing processes, has been carried out by using this technique which helps to develop creative solutions to problems in "Theory of Inventive Problem Solving". The implementation of TRIZ in the manufacturing process was discussed and the effects on the process were evaluated with the results of the sample application. The results show that TRIZ may contribute to the optimization of the manufacturing process [8] .
In order to measure the effectiveness of business assets, a study was performed by using Overall Equipment Effectiveness (OEE) analysis. In this context, OEE analysis was carried out by expressing the equations related to machine and equipment conformity, performance efficiency, quality product ratio calculations in a firm that produces aspirators. A method for improvement such as single minute exchange of dies (SMED) and process planning was proposed. Results indicate improvement in process performance [9] .
A process improvement study was carried out at the factory that manufactures hydraulic gear pumps. Engineering system analysis was made to improve material handling and man-machine utilization time. Man-machine utilization charts and Group Technology (GT) techniques were proposed to improve man-machine utilization and material handling [10] .
Process development work was carried out in a company producing pump impellers. Since the propeller shape has a direct effect on the efficiency and performance of the pump, 3D designs have been made. According to propeller shape, performance and yield values were compared. According to the findings, the results of the propellers designed with the 3D designs made in place have been added to the yield and performance values [11] .
A process improvement study was carried out for the transition to a lean manufacturing system in a company that uses batch production. Batch production; a production system in which similar or same-type products are produced in batches to meet a certain order or continuous demand. Lean manufacturing is a concept aimed at reducing waste, increasing quality and adding value to the company. Toyota Manufacturing System (TMS) is the precursor to lean manufacturing (LM) system with the latter born out of efforts of Western practitioners to adopt TMS to Western companies. The study synchronizes and increases adaptability of the manufacturing system using process improvement methods during transition to improve efficiency and performance. Transition from batch production system to lean manufacturing system resulted in improvements in levels of productivity, efficiency and performance rates [12] .
Chan and Spedding examined quality and cost assessment with total Quality Management for business process restructuring and process improvement [13] . Schiefer emphasized the importance of case studies on the application of environmental management concepts in industry by attracting attention to environmental issues for process improvement and process efficiency in supply chain management [14] .
Freire and Alarcon proposed an improvement methodology for the design processes of construction projects. In this study, it is aimed to ensure efficiency with improvements related to cycle times and waiting times [15] . Rohleder and Silver conducted a literature review on process improvement, emphasizing the strategic importance of business process improvement and, based on personal experience [16] .
Kayışkan carried out process management practices and process improvement studies in a food business. The aim 308 of this study is to determine the processes, measure the data related to the process, implement the process management, monitor the applications and improve the processes in the process through process improvement techniques [17] .
The details of the process development project at BSH were studied [18] . Karaman has implemented corporate process improvement in a finance company [19] . Etleç (2017) , by the application of the process improvements in lean manufacturing techniques have been applied in a cosmetics company [20] .
A company that performs ice cream production was carried out. The current situation analysis was conducted by examining all stages of business processes. After the analysis, the problems were determined and the studies were carried out to solve the problems by selecting the appropriate methods. As a result of the application, the main problems were identified and workmanship errors, cleaning and hygiene, and factory layout solutions were produced. Some of the solutions produced have been implemented and provided significant improvements in a short time, while some of the proposals were evaluated by taking into consideration the medium-term targets of the organization [21] .
The study focuses on Jishuken technique. In order to better understand the technique, the Japanese business management style, the logic of lean manufacturing and the philosophy of continuous improvement are explained. Then, the concepts and features of the Jishuken technique, training and implementation steps of the process, as well as the application of the method to show the selected examples were emphasized. The result of this study is that it is a recommended way of working to reduce unwanted costs in enterprises, to train qualified managers, to strengthen internal communication, to adopt the principle of continuous improvement of the managers, to adopt the process, to reduce the resistance to lean transformation in enterprises and to establish a working philosophy in the enterprise [22] . Şenol (2017) , the energy saving potential of the pumps and pumping systems used in the water plant unit of an enterprise operating in the iron and steel sector was investigated. As a result, the energy consumption has been reduced from 240 kWh to 109 kWh in winter, and from 347 kWh to 125 kWh in summer, bringing the total value from approximately 2.241.000 kWh / year to 920.000 kWh / year [23] . Alpaslan (2018) , conducted a process improvement study focused on customer satisfaction at an automotive service department [24] .
MATERIAL AND METHODS
Computer simulation models are created to mimic the behavior of the real-world system. Simulation modeling provides us with the flexibility to work on the model of the engineering system considered, avoiding the difficulties associated with making changes in the real-world environment. Simulation modeling allows us to anticipate the effects of changes made to the engineering system before changes are made. In this study, Arena 13.0 discrete-event simulation software was used.
When developing a simulation model, a number of steps must be followed. These are; analysis of the system, formulation of the model, verification and validation of the model logic, planning of experiments, analysis and interpretation of results [25] .
Simulation method has advantages and disadvantages as other methods. The advantages of the simulation method can be listed as follows:
•
Most complex systems cannot be analytically evaluated and accurately defined by mathematical models. In such cases, simulation is the only research method.
•
Simulation makes it easy to estimate an existing system according to changing conditions.
It is possible to find out which of the proposed different system designs will best meet the desired target by simulation method.
Once the model of the system is created, it can be used as many times as needed in the analysis of different situations.
It is inexpensive to obtain data for the system.
• Simulation is the most appropriate method when system data is not very detailed.
Simulation enables the examination of dynamic structures by emphasizing the universality of the systems.
The disadvantages of the simulation method can be listed as follows:
• Hide critical assumptions that invalidate the model,
• Not applicable to deterministic problems,
• May not propose a solution methodology,
• May not provide optimal solution,
• Requires expertise to build complex and comprehensive models,
Data collection, modeling and analysis can be costly.
There are different package programs developed for simulation. In this study, ARENA 13.9 package program was used.
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Arena is a popular simulation program with a Windows interface developed by Systems Modeling Corporation, which also introduced Siman. Arena program includes detailed and comprehensive functions such as animation, analysis of input and output data required for successful simulation.
When creating a program model, Arena uses Siman commands to run the created model. But the feature of this program is that almost no command information is needed. In Arena, you can create your model program by adding the modules that are given shortcuts in the templates to your program page and by entering the desired information (arrival time, stack size, next station name, etc.) in the window that opens when you double-click these modules.
Since the Arena runs under Windows, it provides great convenience for working with toolbars, menus, and windows. The strength of the Arena model system is that it allows special applications in environments such as production, health sector, flow lines, computer networks. Therefore, it was deemed appropriate to use Arena simulation program.
Simulation was used as a method in the study. Simulation is the imitation of the behavior of the real system in a computer environment. Simulation provides important insights into what kind of changes we can make to a system without changing or stopping it. It also allows us to anticipate the impact of future changes to the system on the system. 
Current Situation Simulation Model
The following pictures are taken from the Arena program we used. Verification: It is performed to verify that the simulation model reflects the real system in the same way. All the flows from the first entry to the system with the create module with the dispose module from the system are followed step by step and the inputs are passed through all the necessary steps in the system respectively. From this it was concluded that the system was verified. So the model represents the actual system adequately.
Validation: It is a stage in which the outputs obtained from the simulation model are compared with the outputs of the real system. At this stage, the outputs from the simulation and the outputs of the actual system are compared. If there is no statistically significant difference between the two main findings, it is concluded that the model is valid.
Finally, In the validity test phase of the model "Final Number of Products" is taken as performance measure. When the historical data of the real system for the 12-month period between January and December 2017 were obtained, it was seen that the number of final products was 4391. On the other hand, the number of final products obtained from the simulation model was found to be 4396. The results were found to be very close to each other. It is concluded that the model has been verified.
Herein, future situation simulation model and current situation simulation model were created. In these models, each square box shows a process in production. The operation times of these processes is entered into the program according to the information received from the company. The compiled version of these data are given in Table 1 . When this information is entered into the related operations and the model is executed, the result gives us the number of final products. In the same way, the future situation simulation model is developed and improvements are made and the final product number is obtained. The yield ratio is obtained by comparing these two final product numbers.
APPLICATION

Firm's Basics
Since 2001, the company has been producing diaphragm pumps, it is a medium-sized firm and has about 70 employees. It is a firm that manufactures both air and electric diaphragm pumps and has a wide place in domestic market and exports to many countries.
Pump manufacturing process involves sand casting of a component that is done at a subcontractor which is then shipped to the company. Sand-casted pump part is then machined, machining process is followed by production of the pump's diaphragm component using plastic injection. Pump assembly and quality control of the finished product takes place next. After quality inspection the pump is transferred to paint shop. The painted pump is then stored in the finished goods area.
Product Flow in Firm
The production flow diagram of the diaphragm pump is as follows [26] :
Figure 3. Production Flow Chart
In the ground floor of the manufacturing facility there is a quality control section for raw materials and semi-finished goods. The machining department is also located on the ground floor with multiple vertical milling machines and lathes with a storage area for machined components. Quality control section in the ground floor inspects incoming materials and if the procured material passes inspection approval is granted to use the material in downstream production processes. On the 2nd floor, a plastic injection machine produces several pump components in batches. A single batch of injection moulded parts are produced in a single production run followed by visual inspection and splitting of individual parts that are interconnected [27] .
Painting shop and assembly area are located on the third floor where components are painted and assembled to create the finished product. Assembly area is separated from other areas by glass walls requiring movement of components to be assembled into this area manually. There is a final quality inspection of finished goods before shipping. If finished-product passes quality inspection, it is transported to the packaging area.
Problems in Production Flow and the Proposed Future-State for Solving Those Issues
The situation in which the process has been improved after the changes that are planned to be made in the current situation is shown by the future-state model. A number of improvements have been obtained with the future-state model. A 311 number of problems have been observed in the current production flow. The main problems identified are [28]:
• It was determined that human resources and equipment was not utilized effectively in the shop-floor.
•
Inefficient usage of workforce leads to lack of efficiency in production and decreases productivity.
Line balancing becomes an issue since bottlenecks in the production process cannot be detected and remedied. For instance, insufficient number of personals was identified as a bottleneck in the production and the problem was solved by transferring personal from other departments to the assembly department.
Even though the ground floor has adequate space, it is not used effectively since only the machining department is located at this floor. There are also problems with workflow since assembly, painting and quality control departments are located at the third floor. At the same time, the installation, paint shop and quality control departments on the third floor cause confusion in the workflow.
Work flow and inter-departmental disturbances cause loss of time, which prevents timely delivery of products and therefore delivery times are usually not met [29] .
Overtime work is done to meet delivery times which leads to additional production costs and negatively affects employee performance. The rapid work done to meet the delivery times cause quality problems in the line and this prevents the coordination between the employees. Delays and quality problems arising from rapid work also negatively affect customer satisfaction and lead to loss of confidence [30] .
In the present case, a future simulation model is proposed to solve the above problems. To solve the space and workflow issues on the ground floor, it was suggested to carry the finishing and packaging section to the ground floor and to the assembly and paint shop area. Quality Control area on the third floor was moved to the second floor. Thus, it is estimated that lead-time and disturbances in production flow will be alleviated with new layout.
A number of arrangements have been made for the simulation model of the future and current state. These regulations are as follows:
• Several personnel were relocated to detected bottleneck operations in the assembly area from the quality control area since they were not used effectively in their current area.
The quality control section was moved to the second floor. Thus, the time of transport of the materials is reduced.
The joker milling machine in the machining section with low efficiency is placed as main band. Thus, performance and efficiency of the machining area was improved.
The processed products section on the ground floor was removed from there and moved to an upper floor.
Assembly and painting areas were relocated to the ground floor.
Two personnel are relocated to the assembly section which is determined as a bottleneck and product collection and control operations have been made faster.
The drying process of the parts from the machining process is taken from the ground floor
In order to ensure interdepartmental coordination, the division of labor has been increased and the division of work that is done on the same workstation among workers has been eliminated. For instance, removal of part from the plastic injection machine and checking for defects was aggregated into a single operation to be completed using a single operator.
Utilizing the Simulation Method to See the Impact of the Proposed Flow in the Future
The proposed improved process for the future situation has been utilized as a result of the simulation method to see what will change in the current system and how the existing system will be affected. In this context, firstly, the current state simulation model was established and it was confirmed that this model represents the current system in full. Later on, a current state simulation model has been created by making some changes on the existing simulation model. It is seen that the proposed process for the future situation is effective by comparing the future situation simulation model with the outputs of the current situation simulation model.
Current state simulation model for product flow in firm
The scope of application is modeled by simulating the existing production flow simulation in the machining, plastic injection process, assembly, quality control, painting and finish sections. The ARENA 13.9 package program was used to create simulation models. Table 1 is shown that statistical distributions for operation times. 
Verification of the current state of the simulation model and validity testing
Verification: It is performed to verify that the simulation model reflects the real system in the same way. All the flows from the first entry to the system with the create module with the dispose module from the system are followed step by step and the inputs are passed through all the necessary steps in the system respectively. From this it was concluded that the system was verified. So the model represents the actual system adequately.
In the validity test phase of the model "Final Number of Products" is taken as performance measure. When the historical data of the real system for the 12-month period between January and December 2017 were obtained, it was seen that the number of final products was 4391. On the other hand, the number of final products obtained from the simulation model was found to be 4396. The results were found to be very close to each other. It is concluded that the model has been verified.
Analysis of Simulation Results and General Evaluation of Simulation Results
In the future status simulation model, more resources of the same quality are provided by working with the same resources without adding extra resources with the existing resources. The final product number, which is taken as the performance criterion, is compared according to the current situation simulation model and the data obtained from the future situation simulation model. With VA Time, Current Situation Simulation Model Average process time which is 7.0980 minutes is shortened to 3.5568 minutes. That is why the difference between current status and future status is 3.5412 minutes. On the other hand, Current Situation Simulation Model Minimum process time which is 6.1667 minutes is shortened to 3.1500 minutes. That is why the difference between current status and future status is 3.0167 minutes. For the last value, Current Situation Simulation Model Maximum process time which is 8.0167 minutes is shortened to 4.3333 minutes. That is why the difference between current status and future status is 3.6834 minutes.
CONCLUSIONS
The purpose of this work is to improve process in a manufacturing enterprise. In this context, an enterprise operating in the manufacturing sector was dealt with and the flow of one of the products produced by this enterprise was examined and the problems in the production of the said enterprise were determined and they were tried to be eliminated.
The current situation is compared with the future situation and the performance evaluation of the company has been done. According to this study, the results and evaluations are as follows;
• A future situation model for eliminating the problems encountered in the current situation is proposed. At this stage, the simulation model of the current situation was developed. Once this model has been verified and tested for validity, the proposed future situation simulation model has been developed.
• Future situation simulation model and the sources which are not used effectively in the installation section are evaluated at the determined bottleneck points. In addition, two personnel were given to the assembly section which was seen as the bottleneck point and the human resource was reinforced. The product collection and control operations there were made faster.
•
At the same time, it has been suggested that the processed products section on the ground floor is removed and moved to an upper floor. Mounting and paint sections on the third floor was moved to the ground floor to the vacated place. Thus, the work flow problems and loss times between the sections were eliminated.
When the current situation is compared with the future situation, it is determined that there are 2956 differences between the current situation simulation model and the final product number of the future simulation model and it corresponds to 246 units as the average of the month. Based on these findings, it is seen that there is a 67% increase in the number of the final case simulation model in the final case compared to the current situation simulation model data.
The application of this study has been carried out with a focus on one of the products (models) produced by the pump manufacturer. Therefore, it is possible to realize the implementation of the applications in the different sectors that are concerned with the process improvement as well as the contribution of the results obtained from the study to the sector.
It is believed that study for the future studies would be contributed to the sector and the companies manufacturing pump in terms of total cost reduction, improving quality, increasing competitiveness, customer satisfaction, annual production capacity, number of final products, reduction of scrap rate and efficiency improvement works.
